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•9 ; R 6 :fc4U<R s l4y^-/u*7t»4^^S-C**>*), R 
6 ; R 9 , R 1 °*5J:i5R 12 ^±fECDS!*^Wi--5< > ) T'^40 

H, R' +7f;P-L I >HR' LI X- (CR«R»). — R T — (CR"R»). -X 



14, ^©Ctli^<lSLlCtffe5 0 
[0 0 3 2] Afr*ttflE©^BtttiRfllJt LT2r*0T-fc 



H, R" +^-H >HR' Li 



HR e - (CR 8 R«) 0 -R'- (CR S R') B -R" H 



2 L 1 



LiR c - (CR'R 9 ), — R 7 — (CR'R 9 ). — R" LI 



M 1 C 1 4 



[0 0 3 3] 



litl 2] 



11 



(7) 



1 8 8 3 1 8 



12 



(R t R'C) m - R e 
R 7 M 1 

\ / N ° 

(R*R 5 C) n - R* 



(R l R'C) ra -R« 



R'U. 



R 7 M 



(R e R 9 C) n - R fl 



(R ft R'C) m - R c 



R*Li 



(R e R s C) n - R' 

[0 0 3 4] (X= CK Br, I , 0- h *>vuS) 
[0 0 3 5] 
[ffcl3] 



H 2 R C 



I, \s 

R M; 

i / * 




H H 




20 



H 2 R° = 



[0 0 3 6] S!aS*ffitt3:i»^e>^*p-c*-5 ; EP*>> Jo 

urnal of Organometallic Chem. 288 ( 1 9 8 5 ) , % 

6 3-6 71, 3 — b y^WfFffiK^BBJISO, 3 2 0, 

7 6 2^«p**3j:tJ e llttM#RR» 
[00 3 7] ^W«irltffl^y:2, 

a ) ^IEOS/t=*iw^Lit3Sft/jS^iP (S y n t h e 
sis, 1 9 8 5, 1 0 5 8) XfoZ>>r hTyUf b K& 

[0 0 3 8] :oyh7/^tKty^u^^y'iy 

(3,4) 



30 



40 



* [003 9] iR\u<Dit&m*t&mkLxi&mx*zz> 0 is 
= 7— «;tHW- h y 9— K h y 

K # y 7— >:te±tf7k»fb* y *a 

[0 0 4 0] fflv^tSSSr^tpaiBft'&tto^eyuJtttJEt. 

:.4ftSO-=e/utt;ttl : (1—1. 5) : (2 - 
3) , : 1. 1:2. 5 Ll\> 

[0 0 4 1 ] SiCffl«tt-4 0^—1 0 Ot, ^lOt 

-2 swarwcfca. smmtiBumb tt 1 

1 o omn. #fcii»B^3 omm<omx^mxt 

[0 04 2] 4 -ffi-e^e/iUftsnfc^ >7 f >Sr4 

oTl5ft:L7 ! c^(Z (Organic Synthesi 
s. Col 1. Vol. V, 1973; 16 4 71) , 

2 -tiKDW&m* if y =ir- KS&lz <fc oT»At5 w 

[0 0 4 3] 2, 4 -«SW^^»I»4-«tt-&#M4*|E ■ 

[0 04 4] 
[ffcl 4] 



f <3,4) 




o 





R I3.<> 



(8) 



#H13p7- 1 8 8 3 1 8 



13 

[0045] b ) i&(D^mtj:m&temmuT<Dft'm 

d yvft^Sr, jtiSK (J . Org. Chem. 195 
8, 2 3, 1 4 3 7) ^?>^*P^&i:^)«^^ffiiCjt 




CH 2 * 
13,4) 



,5^ 



CO-R 



14 



[0 0 4 7] ^*P^*-a=Jrj:^^r >^coJS5c*3J:t5tt< 

[0 04 8] 
[ft 15] 



C0-,R 




:o-,r 



13, 4) R(S,6) 




,13,4) 




(3,4) 




<5,6) 



R 13,4> 



[0 04 9] *«Wfc«oT««*Jx«JKlftfej*f4, *II * [ffcl 6] 
[ 0 0 5 0] ^ 



AJ- O AJ 



R' 
1 



' AJ 



[0 0 5 1 ] [SC«f", R 14 (iSV^(^)Ctt^ot^ 
6-1 8 ^7 y -yu£S ^iliTKSIlS^T* 5 Lt p tt 

»«^aa*5 j: v/* »sa 1 1 

[0 0 5 2] 

Utl 7] 30 



— O — 



R 
1 

Al 



(HI) 



_ P+2 



40 



[0 0 5 3] (5t<r\ R"fcJ:t/pWc±E^E*Sr#i- 
*R"tt#*L<ttJBCT?k9 % ^fV^K 

So 

[0 0 5 4] »R"***tt<5*fr»£tt, yfvUirzkSfJS* 

»*L<, 7K3WR-7-S fctt>f y^/HiO. 01-40 

[0 0 5 5] T/^;^t>I^OJSl:J:ciTfe^ 

,u * ^ £ a - ^ fk 7 Jc SHb£tSj*3 J: r>*/ * tz fi T S =. 9 
At KU K-#ffc**ffc-&4*Sr* (ft*, 
fctt*£Lfc, 0t£tflM*) fcWSttWJH 



^S4o/:7/u^^- h y T^3r/U (A I R 3 + A 
(S. Pasynkiewicz, Polyhedron 9 (1990) 429 3o£Xf3 

—ny/<fenmm y £r&M3 02, a 2 4fMt# 
mi 0 

[0 0 5 6] TvUS y *1J->II:fc5J:tHII <Z>jE«6ft«ig 

[0 0 5 7] y ^D-fevSrfi^SiC^i^Tttffi-rsfiil 
Stj«rS:iii3±v/*fcW:S:ili o7/u> 7 ^f yctf 

[oo58] m&&mfc&to<o^ffif£mttet£mwmx 

[0 0 5 9] iSiS* OTA'S y ^^>^«Stt*5lfi* 
% 75SIS¥oBg#*-eco«SH. air 5 — 3 0ffifi% <7)$S!1 

o *?a±>nm\:<m&x*mm-fz>z£?AX'Zz> c l 

■**L4ase, lmo 1 ^7/i/^y^ty§/-i9 1 0 _4 -l 

mo \ <D&xmm^z<D?jmtii\,\ ^mm&imma 

5#-6 OttHO, 6 0#Tfc3, ^IHSttfttt 

-78-1 0 Ot, 5*{C0-7 O^cO^T-lliSi-^o 



(9) 

15 

[0060] * * u±^t^mm^vx b*tz&mmz 
mmLxb±\,\ ^mm^^izn, m^xm^^*^ 

5 0 zm^^y tu7^ ^ffi^bM-tzinftx&Zo * 

/ *D-XDmztf:R>; NH*-x.BRV Rx PH 4 -x B 
R' 4> R 3 CBR'^TtteBRV <^L^£®i-<5Sb 1 

1-4, Si:3Tfe^ ^RteSlMCfs]CT-kJ|#oT 
^T*>ct<, *?£L<te^CT*fc9. 1-1 
0cOT^=3r/^^7t^^^-?S6-l 8^Ty— 

*£^£^/&l^ltsr' ^^cx^^^^^fi^^ 

=*yu£ fcte&Sf T?Ht& £ixT^T t> J: l ^Stlgi^r® 6 - 
1 8 (DTD— /K'fc^o 

[0 0 6 2] 4$l:iRf2^5vK ^"d fcTvK 2( 

:7^-yK 3, 5-tVx h^^tn^f/u?^^^, 
> ->^yK JJyu^Tcte hyu^/WT-fo^) (a — u>ys< 
#fFffiI^!2 7 7, 0 0 3mm ^2 7 7, 
0 0 4mWf J:(>m4 2 6, 6 3 8 -§-W*fB»# 

BR) e 

[0 0 6 3] ±IE^itfi4^§rffl^^^{cfi x gy£<D 

•■tO^«36i-SO*»*bt^ (H«affi|Vin#BR) e 
[0 0 6 4] JBSBiJirbT, ^SMft'lC^A^tttO^ 
fia±>% : ^^^^\zmitL : tVX^:ix^^:it'r^h 

^5 ( "*3cje*E{fc" ) . 3EJz«ittjK4fctt^tt^6 

H^M»4 2 7, 6 9 7^*ffi§#flg) e 

[0 0 6 5] *U7-<>^^#:^i-stt«*SrBfe<* 
tr, TyUS~*A-TyMr-yK CT^tfA I Me 3 *7tli 40 
A l E t 3 frM^-C»«-f-503iS*rfiJ-T?*« 0 CL<9fil§! 

[0 0 6 6] a^*fctt*«-fr«ctt^*p<©«^ % 

m. mm-\km^tz^n^xmmmz^tzn^mm^iz 
-a»*fcii#&»-c- 60-20 or, ssi< a 3 

0-8 P^CoaflC-CSlfci-So ^ R" -ch = ch- 



M?7- 1 8 8 3 18 
7K^®T-^^i^^J^^8fcl — 1 4<F>T )\s*)l> 

CO^U^-Y >(7)0i|{z^ N jx.f-u>^ /nbT-l/V, 1 

1 — ^*±->* 4 -*^yU- 1 '-'^t^ 1 - 
^ x > % y yUTK yu^ > * fc tt V * /uf > frfo 

[0 0 6 7] &m%m&iz\*^ *m%&+&mmmt l 

T^JDi"5o S-^^co^JEfi 0. 5-10 0 ba rt'fc 
3 C 4*JwX*W«r»ftOfipfcix*5-— 6 4 b a r <DHit) 
$6 ffl T'S^-T £ O # *TflJ T fc -5 o 

[0 0 6 8] rcOS^Ttt, *>u-fe>Hu ldm 3 ^ 
SJWfcat^tt 1 d m 3 OR«SS«Sfc 9»»&«l;:H 

UTi o~ 3 -i o^e/k'Jjifci o~*-i o- 7 *t;u<nm 

£xmm-tZ> 0 1 dm 3 OjggiJfcS 

VM41 dm 3 ^S^gfI3/c? i 0" 5 - 1 O'^yK 
SlZl 0"*-l 0- 2 ^yucoj®aT^ffli-^> 0 ±!5^Mco 

tz&bmf&k Lxwizmmgi>-*imx3bz 0 
[oo69] m^mmm^ ftnmmm^k i^xmm 
-tz>m&\z&^ ^.i?7-&Bz.i£xmm£ritti£&<nfg 

mtpxnn-tZo mtfzzkcoxz zmm&mk 
if yuffi <5 0 h yi-^. > fc mm X # 

So 

[0 0 7 0] fcU^gttjS»JSr^l^-5»^tt x ^t/v 

x&m -t z> nmzkimm <o&i& k * \zm&t£&& 

[0 0 7 1 ] *J8MO*«6t?tt, IE«tbfc^>D-fe^« 

3 0-8 0V,<Di&mfaffllz 
*3t^T, #iC6 0-8 O.r^JaffSSffliC^ot^T^^^- 

>^>se{i^^cD2 -*5±a«4 -ffi^aifess'iga^iBJR 

•tz Z k\z ioTi*$Jx5o t Lfi-^^^fif^S^J 
[0 0 7 2] 
VN = tt*ft (cm 3 /g) 

M«. =a«2p*SJ# J F-» [g/mo 1 ] ■; yyU/<— ^ y 



(10) 



- 1 8 8 3 18 
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Mw /M n = #T-;t#iM* ; W'<— S y > 3 ^ • ^ d 

i»jft-DSCT»*LfciHjiS (2 ox:/ft<otoW\-/& 
mum) 

I I = 13 C-NMR-^7t^W?£Tffl*LfcT-r y*^ 
^-S^JBJgjfUI = mm + 1/2 m r) 
mmmm = 13 C-NMR-^ h/MZ*3ttST>f y^ 7 

^^#y co^-ws (%) 

BD =^!)-7-S^S (g/cm 3 ) 10 
dso O^^tt^S (/in) 

MFI (2 3 0/5) =^;i/h7nW>f^^^ (D 
IN5 3, 7 3 5II«oTS'J£; g/l 0^) 

\ . Pir^A : r a c - is* ^vU*> ]) ;U \f7> { 1 

— (2-^f^-4-xf;W>7^) } wu:^ 0 

^-^.D7^ K 
I . 1 . 4-xf|j^ (a2) 

20. 7g (18 1. 7 mm o 1 ) CO 4 — ^^rVtiV^ 

t K (a K 7"d tf—vU-^ o ^ KtTU^- 20 
Kisft^feSUt : S y n t h e s i s, (19 8 
5) 1 0 5 8#1) I:, 10mI^M^^/-/M:^ 
«¥l^U5m 1 (DM7k**S— MZl 3. 2g (19 

9mmo i) <Di^^ u^i^^ ^^^mm^t^Mm^^ 

y — yuir 5 lg (4 5 4mmo 1 ) <D$ 3 ^^-%^ 

— 4«rm-tLT*ia-CH^2«FlB«#Lfc««C, ^ix£ 

3 e wOt4**Sr7 5 0g^>!)*y/U60^P"7 
h^7 7-r-«lt^ 11. lg (4 3%) <D<<(l<"T 
>-a 2 ( 2 fScO - S^Stt^ 3 : 2) fr^V^/* 
h* (20 : 1 — 10 : 1) Srfflt^T* 

I . 2 , 4-^-^.^-2— (a 3) 

33. 9g (2 3 5mmo 1) (D4-xf Jjf> ( a 

2) 14 1ml coUgSfc ( 9 8-100% ««)■ ^3 40 

3m T (3 4 Ommo I ) cOH 2 0 2 (3 5% IS) i 

^i*EET^ia*jO«ttSrl»<o 9 0 0ml ^)2NM 

S5T3 y y h/u<0*KfcB*LT* ^J*«fSr«fJtfe^»« 

«»T*fn L-t L T^-^^TrtlttS-rSc. ^-fvutBSr 
««*•*- M *A^|t*L-*LT*R*tfS* 22. 4g 50 



18 



(59%) Oft^ft3 a Lt»e>h5, 
L 3 . 2-y -^.^y-r> (a 4) 

1 4 Og (4 2 Ommo I) CO 3 M-^i — 7vH*fe;* ^/^^ 
V^^^M.-^it^mm^. 2 2. 4g (14 Ommo 
1) CO a 3 3r 5 0 0 m 1 (Disx-^/U^^ *r MZfilfgt L-1t 

I cog &^£^?&TiSSft L4tf* feXK 2 BSRBflgi* 
L, ^LtlCIfitM 5B*W18M«M-a 0 c^jft'&tt* 
HC 1 Lfc7jCCOJ:(cat\ tLti- TV^Ttt 

«»»sre*i-4 0 aa+sstfeofflttte (20. 3 g ) 

^8 0 0m 1 co^W^p n pKcO 2. 2g 

(11. 5 mm o 1 ) (Dp — b^^>^/Uy^>^iM7h^) 

S^£zKTi£fc[HJifci£L. SEffi^ h y !>AT'8;*LtU 

aKsgjaas-t-Se m^^e 2 o g cosxy #y/u6 ot^ 

h^:7>f — M3l1-5 0 5. 5g (2 5%) CO^T > 

7>f K2 0 : 1 T«mT#fe._ *{£fflcDffi3gteSf a 3 11 
^^ri^^/^-^^T-feT 1 — h (9:1) TEiR-^Sri: 

1.4. i?* ^ is I) ^t'7x (2-^^/1^-4-^^ 

yr» (a 5) 

-^t>Cn-yfyU!lf ^^^gSL/c2. 5M»fS 
14ml (3 4. 8mmol) Sr. 5. 5g (3 4. 8 
mm o 1 ) co a 4 3:3 0 m 1 <D"r h7t Kn7 7>ll$ 
«? b^SJiZA r «a»fflftt? 0 < 9 8s*D U 

^ tti cojS^4&&&^TS^Tt- 2 B#B0anta-t-^ o t 
cOPttffe^ffi^^iC, 2. 2g (17. 4 mm o 1 ) CO 
^/Uis? o n >^ 15ml cOt- h 5 e Kp77 
>Kifi^L]W£ttlw»J>o< 9»*Di--5 0 rcoj®-&4&Srjt 
flET«w^8B-C 1 OBf HSQ3&L* LT^iS.T-#S Lfltfl*" 
L. * t T0v^ 7 Kco±^a#^ LT yxf^x-r^T' 

i^tfci^si-^o igsyo^ f y ^ tfv^*co^^3sei- 

SJ»eteSr2 0 Og cov-y ^^yUT^ D-e h^^^vf — 
^gl-r^o 2. Og co*{$ffl CO tU^^K a 4 t*^*1^ 
/^^U>^n^>f K (20 : 1-10 : 1) T'*^(Z 
j§Ul*jx4o -tliwjgKt>T3. lgOt*tta5 (Si 
Sr*S)l4:LT4-8% , RJCLfeRJS^SraflSt LT 7 
5% coifc^) iS»BSJl4. w(Ofb-fr»tt»Jtfeo«6« 
»tLT?#e>iX* (2flc0^^3 : 1) e 
I. 5. r a c-y/fvUyiJyU-tV, {1— ( 2 - 
y ^yU- 4 -^-^ y ^ } -y>n-r/j,-y 

^P7^K (A) 

^^fyicyf./uy ^!>ASr^MLfc2. 5M?gil 0 
ml (2 5mmo 1 ) 3 0ml CO v'^n^/U^ — ir 
C 3. lg (8. 3 mm o 1 ) cOjEfu^^ a 5 SrJgfl? L 

fc»«iir^=f>atH«-esia^T**Di--6 0 ^-u^^ 
^ <nmsM)Z'ftm um- itz&\z s i omi^ 
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?: v 3 0ml^yf uy^07^ Ki:i. 8g (7. 7 
2 mm o 1 ) CO v-Vl-^ - r> a,--^ hy^oy-f K&SKiS 

£ 1 - 2mr^KoXm^\ZlJU^L^: IT, iST3 0 

"ffi*>^TR*L-t LT*tDir 6 Om l ^^rty« 
JM"So Jfcl^/T^jftttfr^gSTM 8 Om I CO hA-^>-T 

IT - 3 5tt84ft*#5 c :<7)S»77^ y 3 

vttttft»ft5-fe$flt^ttiB"eo: 7 6g <Di?/u=2 y ±is 

*S/g ^JiJfADL/cS^;* ylSr^lfLTV^c 1. 7 
8g (4 3%) 0-ft-&WA^^ffl*«SJx*. 5*5*. 
<D 'H-NMR (CDCU) : 6. 85 — 7. 55 
(nu 6, ^W^H) ; 6. 80 (s, , 
2. 72 (q, 4. CH 2 ) , 2. 20 (s, 6. CH 
3 ) I 1 . 30 ( t , 6, CH 3 ) II. 27 ( S> 
6, S i -CH 3 ) 

* y^O ^H-NMR (CDCU) :6. 6 — 7. 6 
(m, 6, %mmW ; 6. 6 8 ( s , 2. 0-H) . 
2. 7 (q, 4, CH 2 ) . 2. 48 (s, 6, C 
H 3 ) 13 — 1. 43 (m N 12, Et-C 

H 3 > S i -CH 3 ) o 

II. y ^ Pir>B : r a c - i? * ^/Uis ]) fcf;* 
{1- (2 ?vu-4 — ' f V^cz tf/u-f y^^) ) 

- jU- o 9>f K 30 
II. L 4— r y^DfJIri/ (b 2) 
5-^u-4-^y*/D7;Urt K (b 1) £r-f 

itzzkizxr) a i tmmizm^-rz (i. 1. # 

fig) e 4 5. 6g (3 5 6mmo 1 ) CO b 1 o^: 
^LTw^feS: I . 1 cofftigt^^^ftiS-rSo 

9. 6 g (35%) co^r>x>-b2 (2m<D-mm<£m 

II. 2. 4-><y^Dfc:Vu-2--r>^Vv (b3) 
3 3. 8g (2 1 3mm o 1) ©fk^ftb 2 iSftLt 
L-C£jStt*r. I. 2<OBiWi:ra«C7Kt— ««c3Ke» 
SH"3 0 2 2. 6g (6 1%) ^>^/yb3«g 
feB»4:LT»feixS 0 

II. 3. 2 - ^ f /U- 4 - ^ y / p >f > (b 

4) . 

11. Ig (6 3. 8 mm o I ) Wyyy >h 3 3r 
I. 3 coSftgH i: 2 . 5Si(D^f^-7^y^ 



1) ffl¥7- 1 8 8 3 1 8 
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J*V>-evlco^^Srp - h/^>^/u^>^7KfP 
ftt-ai:2 5^51^i-^ 0 ^DyF^?^^ 
^i*©itT3, 9g (36%) co^f>-x>b 4 

II. 4. >>^ ^vuv" y /u— fc*;* - (2- *J->v- A - 
^y/otrM^y) (b5) 

3. 9g (2 2. 7mmo 1 ) Wyf>b4Sry>f 
^^^PDyy^iSC^^lTrOg^^ I. 4 

10 — *agr% 0. 4 4 g <D^mm^ ^-rr^comz 3 . 0g 

5 0 lfc^teS i.fcBBLTtt6 5% -e* fCS0L7tfctl« 
VoW&mmt IT 7 3% 'T-fcio 

LL 5. r a c - 5--/U*/y fc'^ { l - ( 2 - 
^ fvu- 4 — i yyn trVu-f ^-7^-yi.) } -v^uis - r> 
J*-i?f u^>f K (B) 

3. Og OEGM^b 5^|ft^o hyfeUlT2 Om 

At I. 5 0KKi|g«tcRij:*-frSo"*l^j««Sr4 0 
20 ral ^fyT^lfcSI:, M^T12 0 
m 1 (O hvu^^Ttttti&S^ao' hyu^^ttffiteSrfflEE 
^ffi*>^-r^WBET^»i3B*a3B+S 0 1. 7g (4 
6%) <Di?s\s=;±^$m&mmtLX'&t>ftZ>. 7ir 

^ir^ftco a H — NMR (CDCU) :6. 7 — 7. 
5 (m. 6, ^SfliH) ; 6. 85 (s. 2 / /3 - 

H) , 3. 0 (iru 2 V i-Pr-CH) , 2. 23 
( s % 6, CH 3 ) ; 1 . 17 — 1. 37 (d, 12, 

i-Pr-CH 3 ) ; 1. 27 ( s . 6 . Si-C 
H 3 ) 

^VicO J H-NMR (CDCU) : 6. 5-7. 5 
(m, 6, »#»|H) ; 6. 7 5 (s, 2. j3 -H) , 
3. 0 (m x 2, i-Pr-CHK 2. 4 8 (s, 
6, CH 3 ) ; 1 . 10-1. 45 (m, 18, i - P 
r -CH 3 , S i -CH 3 ) . e 

III , * # nir^C : r a c — is* ^fV-s V jU— \?x 
( 1 - (2 - ^ fyu-4 - lE^f >r^^) } - 
= = $ J*—*J# d 9>f K 
1L 1 4-^Hy^yu-r ^y^> (c2) 
5, 5 -is/ 4 -t^y^ypTyUft K (c 

I) ^rt:V<D^yu-^ K t7!i/^ D7>f K t Z 
SiS$^lti:J:*)aitig«i:|}i|t5 (i. i. 
#B8) o 4 l g (19 5 mm o I ) (D c 1 & is & & 

"7 "Cj|fe(0/ft*«t LT3. 2g (] 0%) > 
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III ■ 2 . ^-IHT'f;!'- 2-s(>y;> (c3) 
8. 5g (4 9. 4mmol) ©t^ftc 2*8itU 

a-T^o SJE£B*Wl4Sfflr4'^M-C t *>«. 2. 8g (3 
0% ) ©^^/>c 3J»s*fe©*£i03:K!B-C»&H 

in . 3. 1 2-^f^-4-Izy^yfy (c 
4) 

3. 6g (1 9 mm o 1 ) ^>//y c 3 £ 3 . OS 
^SaftS: I . 3 ^JftK tP!I«ltc«ftiSi-4o KJCWfM 

StttlTl. 2g (3 3%) 0^>^>c4/5q#e>n 

(9 :.l) T-EHxi-^^ 
HI , 4 . 5^9vU">!) /I — t*^- (2 ^/U- 4 - 
SHyf/K^V) (b 5) 

1. 2g (6. 4mmo 1) ^>7>c4Jrv/yf^ 

•^lt\ 0. 4 8g tDTfeffiffi-O-r^c 4^{ik{-0. 4 
Og (DSLf&fiOQ 5&m&<DmVt® (UttflO i:UT?#e> 
ix* 0 iR^liS ii:^LTH2 9% bTKJCbfctti 



(12) r m^7- 1 8 8 3 1 8 
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1 (m\ 2 4, JB = ^?vK S i-CH 3 ) c 
y y%l<D VH-NMR (CDC 1 3 ) : 6. 7-7. 6 
(m, 6. 3£*BiH) ; 6. 7 ( s> 2. , 
2. 50 (s, 6, CH 3 ) ; 1 . 1 ~ 1 . 5 (iru 2 
4, IB = :/*vK S i -CH 3 ) 0 

IV. * ^PiryD : r a c - * ^vUT7 ^ ~/l^> y yuf 
* {1- ( 2 - * 9vu- 4 ->f y^n "fyu^f>-r=. 



Ill 



c 4 £SS¥<!: 1X4 9% 

5.. r a c -t^^^yUv-y VU- tT^ 



-^P7^f K (C) 

^l^lCn-z/^v^y 3-*}J**mm b*:2. 5M§S 
0 . 7 4ml ( 1 . 86 mm o 1 ) 9ml a> 9 J 
zz.3-/ls3L—^,utpX*0. 4 Og (0. 93mraol) CO 

® b bfc«U:, *■ u ^ 5^ 6 &5t±\zM3£&m 

. BETCS^L-tLTSm 1 CD^uv^oy-r Kir 2 2 
5mg (0. 96mmol) (DW&lt 2^^ = ~ ? ^ £^ 

4£>£ 0 2 NFNft J: tffflt? 3 0 LT^ 

ttMaa-f-So h/u^^^r^ h y s/>n**Lfc«fc:, 2 1 
Omg (3 7%) <Dis/U* S±>'?A*U>'i?&<Dffi%ib 
bTWfeiX*. 7-ir^f$:£> y§y £ cDJtte 1 : ltfc 

■y-t^ffO ] H-NMR (CDCU) :6. 8-7. 
5 (in, 6, %mmH) ; 6. 92 (s, 2, /3- 
H) . 2. 2 7 (s. 6 , CH 3 ) ; 1. 22-1. 4 



IV. 1 • ^fyU7x^/U->y;l/-t^- (2->^vl- 
10 -4 — f y^o fyU-^ Z/^y (d5) - 

^^>{zzf^yuV^^M,^mmLtz2. 5MJ8SSK 
4. 8m 14: , 40ml(D7 K7k Kd77>I:2. 0 
g (1 1. 8 mm o 1 ) (D 2 — * 5vU— 4 — f 7 7 p d t° 
!iT>b4 (II. 3. #bb) £S^b«gii£KT/u=r> 
#H^X 0 'CTSfcJD b-t It C <^ig^£ilSfE b## ^ 
9 0»it^ o r<E>*fe®jfcS: % 15ml^)7h7t 
KD77VC1. 1 2g (5. 9ramo'l) ^f/U7 
□ D y 7 > ^SSI tf^SlCtt Lt I 

Stsagft* 2 0 Og co^> y ^;^yi-6 OT'^ d-^ 
7 7^Mlt5o 0. 5 7g ^*ftffl^yr>b4 
Sr. ^t>/^f^v^D7^ K (10; 1) &Bbf@ 
a-&ttSr^l^T*«3^0JRi-a o 1. 2gC9£/£4&d5 
^ftV^X^dri^y/^^L-^^n^-r K (10:2) fc 
fflV^TEiRi-^o HX^teS i {-BabTtt4 4% T^Lt 
R^bfc-Y^Vb 4«r»pi: bT 6 1% 
(1— (2- IV. 2 : r a c - ^f ;U7x^;Uy JjyUf;; {1- 

30 (2 -^^yu-4 ->r y y"o tvu^o^-zu) } >f/i.=2 
^^A-v^^ K (D) 

^^l^fry^/uy ^^^Sr?tfl?b/ti2. 5M?gSS3. 
3ml (8. 3mmol) 2 0m 1 Oyif/Ux- 
rM: 1 . 2 8g (2. 7 6mmo 1) ^Efii^Sd5 
■*S«b^:S«?iCT^=f>#H«T^?fiT^o< 9iRM 
b-tbT'C<oa^4*Sr«iib«fli-*-* 0 *\,>*J&\zm 
febfc»»Sr^4i-IHB«iab, iffiffiSCKffi^^^-e^ 
lteT*w*«FlBlCSoT««b-t bT^»-C2 Om 1 

40 EET(34 0 , C-CSI*«J{zEoT«:«b-l:bri&*ffc-#- 
5c C<7y^feco^*?r, 15ml0^f U>^D7^fK 
{CO. 6 2g (2. 6 6mmo 1) ^y>3-^^-7 

ic 2B#r B , 3{cj:oT^jaxm#-r5o zcomttomm® 

^it^o 1- 0 5g (6 3%) o^/ua y ir>£r 

2^^y^i:/;i2 : 1 : 1 OfiJ ^Xifi^^^^^fti" 
50 5o hi'xy/^JrtymgMlt^: 



(13) 



4tBB¥7- 1 8 8 3 1 8 
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SttM^^H-NMR (CDC 1 3 ) : 6. 4- 
8. 2 (m, 3S#8IH, j8-H) ;3. 1 (br, i- 
Pr-CH) . 2. 5 5 (s, CH 3 ) , 2. 3 3 
(s, CH 3 ) ; 2. 22 (s, CH 3 ) : 1 . 9 5 
(s, CH 3 ) : 1- 13-1.47 (m, i-Pr- 
CH 3 > Si-CH 3 ) o 

V. t 9 p^VE : rac-^^f ^>li^^ {1 
V. 1. 2- (2-^^^-O^yU) -@S@e (el) 
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14. 2g (0. 62raol) ^)tFy^^2 5 0m 
l^a^/-;H:-gS|L^ttl 1 8. 4g (0. 6 3 
mo 1) OS^at^yU— zt^vU-^ n h£r8yjD-f-5 e 
118. 5g (0. 64mol) CO 2 - ^ 3vl"< > *JjV 

LT-^tcLfe*m*@£:Mg S0 4 «XI«r 
iSEET«w^#-t LT»6h4ft4fil» (18 7g) £#c 

[0 0 7 3] ADTK^ft?^^^, £j5Sc4&5r, 3 3 5 m 1 <D 
; — jujsXTfl 7 0m 1 OH 2 Ottl 3 9g coK 

»lzLfcW»fc«rNa C I ttfP*»»T*i*U-ttTM 
gS0 4 T?tt»i-*. Sffl*l*S*LT»B4fc*B^* 
<0&lc:i 7 O'CKJDfftU ^<^Ktc±^e IrisefciJS 
i\Z> (14 0—14 5^/0. ImmHg) 0 
iRS : 9 6. Og (8 1% ) 0 

v. 2. 2- (2-^^/u^o^u) -y^y/u-^ 

o?^K'(e2) 

9 6g (0. 5mol) 02- (o-^rv-yvu) -gg®£ 
( e 1 ) 89g (0. 75raol) WSOCU i 

5 0m l co h/u^>-C3lH]OttUifiiS«CJ:9|»< e ffl£ 
fifttttt*eicJ:o-C»«i-S (1 0 3t/lmmH 

g ) o 

IR4 : 10 1. 7g (96%, 0. 48mol), 
v. 3. 2-^^/u-4 -.^^yu- 1 ->fy/yy 

(e3) 

101. 7g (0. 4 8 mo 1 ) <D 2- (2-* s ?>i"< 
>i?>\s) -y^y >\>-V a 94 K (e2) Sr. 6 0 0m 
] co hy^>^ T . 1 gig (]. .4 3rao I) co A 1 C 

1 3 izrnm ult: <Di%£Vozm 3 . sp^^kcs 



HC 1 fctt«f*LTte#flt3*a,. *tt«Sr-tix-Fix2 

fc#Btte«:fflfDtf>N a HCO3 *fgj«*5j:VN aCII 

i:i#iltag1lj.JrlJ8Sii:5 (78t/0. 2mm 
Hg) e 

iRfi : 81g (97% , 0. 4 6 4mol) 0 
V. 4 . 2 4 - ^ ^-/U--T^7 :r > ( e 4) 

11. lg (2 9 4 mm o 1 ) <DN a BH 4 £.210 
10 m 1 cox i>7t Ko77>/> *S—/if'. (2:1) >T* 
3 4. 1 g (196 mm o I ) CO 2 — ^cfvU- 4 — > ^ 

1 — (e3) jrs^tticaajDL, tit 

^7Kco±(cS#\ tlt»HC rSraSJDL-CpHttSrl 
tB&Na HCO3 ^ffifD7K»S«*3±T7Na C 1 »j|£T*«fc 
fcaSt* (3 6. 2g ) Sr«<lKBtSJKo»^3!!ciI« 
20 [0 0 74] *3fSS8c02-^^yu-4-p<^^- 1 — T 

>?s—fr&M%t$\z»\t*x* o. 7 5 6 cop - h/u^ 

^*sU*>M—7k%uyd<D&&T\Z. 7 0 0m 1 CO h 

fDNa HC0 3 SiSfciUfNa C 1 tSftlXVcft IT 
MgSO, *»ISri*BEiF^I*#-tbTaa 

(62t/0. 2mmHg). 0 
ItXfi : 2 5. 7g (8 3%, 16 2mmol) 0 
V. 5. ZsAJ-Jlszs y ;Ut'7 ( 2 - jn^yu- 4 - 7< ^ 
30 /l~f (e 5) 

— *y->-\ZB u L i SrSA¥bfc2.. 5M^2 6. 2ra 
1 (6 5. 6mmol) Sr x 10. 4 g (65. 5mm 
o 1 ) CO 2 — zn^/U— 4 — t< 5^/U->T >f > ( e 4 ) 
5 0ml (Om^'r t Kn77VfT*IilOL^LT5 
0 € C-C2WPllB«#*:««-*-6. rtOMa^ROlw, 3. 9 
5 m 1 cOMe 2 SiCl 2 5 0 m 1 co^tKx h 

Ka77> t t 3 l:«AftLT*v>TL ittSrSBtBO 

<Dr$izmtinTz>o w<ojg-&ttSri s^raa^u sao* . 

(n-^^*y->- : CH2 C U =9 : 1) 0 

: 15. lg (63%. 41 mm ol) 0 
V. 6. fl- (2- 

K (E) 

n-^t>i:BuLi^Uc2. 5Mjg^7. 6 
6ml (19. 16 mm o 1 ) 4*, 50ml (O r h v t 
KP77>t-C3. 5 7g (9. 58ramol) OMe 
50 = Si (2 — E 1-4-Me-I n d) : izm^XmtW 



(14) 



1 8 8 3 1 8 
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U *LXZ(Di&£!&&5 0HC-CWC3B*MaH»-*-* o " 

jtasiBS*, aigL-t-LTeflfc-rso. 2. 23 g (9. 

5 8 mm o 1 ) <D Z r C 1 « S: 1 5 0 m 1 <D C H 2 CI 

4£> Sr a LtU i£*J 5r & < 6 h /lot n - ^ * 
> (2 5:1) TO8b b b«1T0. 18gO*U>yfe 
■ OSSA (^y'/7t5 5 : 1) #f#feixS. SJSSr-t^ 
1/4 <D#«t::iS*?s L-t tt-3 8t;-c*s*ft U 3EIZ 
0. lg o«tta-&»S:»6. »»&*#»SLT*Mlk 
U iltigMn ^>J:^*g£-£, SiSL-t 

VI. 2Lg-EJfc>£ : r {1 
- ( 2, 4 — v>> 9vU— W ^^f^-jV) } ^a-r>A- 

VI. 1 . >fvl" (±) - 2-^^/U-3-t: Kn^y 
-3- -yc^t-h (f 1) 

1 5 Om 1 <D hst-^^lSXTJ 5 0 m l.OE t 2 OcD^CD 
4 2g (6 4 5 mm ol) <OZn*8 0-8 5 
U *U5 1. 6g (4 3 Ommo 1 ) <7^2- h/u-Y 
yl^-Tv^fc K^±V6 2mr (5 5 7 mm ol) CD:/ 

Vo&ffiJM-rZo 5% tf>^n-J— h(^aSAD«{r, M&¥8k 

IC, ^>T«^8 0-8 5*C"C8 0&<Dm\ZffitoV 
tLtt©JWft«r"8 5 < C-e2«FBB«»L-tLT«aL 

[0075] 2 0 0g <DtK/3 Om 1 OH 2 S0 4 

ifciWaHCOs SKK*5j:l/Na C 1 T>0#HMSG> 
i!fe»^a«c. «te^£St^tTlgtoit5 do 
lt/lmraHg) o 
itX*: 8 6g (9 6%) 

VI. 2. ^ ^/P (±) -2-> 9->l>- 3 - ( 2 - h/U 
^/U) -/oW- h (f 2) 

13 2ml (8 2 6mmo 1 ) <DH S i E t 3 80 
Om 1 (D CHz C 1 2^8 6g (4 1 3 mm ol) (O 
^-t Ko^WT^f lCgsiOt^o 1 0 2ml 
(8 2 6 mm o 1 ) (DB F 3 — ai"r/U£- 5 — - 1 0 

coa-&4»sra«ia-t-*o. 220ml *>N.a 

HCO3 (pH3) T'(D*D7K^?co^(r % ig-Stidi:^- 
f/K'iaj^lL, *tT#«tB«r#iliU NaClfg 

^-ess^u KM\^*i-xmai®m-tz> (1 2o c c/i 

mmHg) o 

HXfi : 58. 9g (74. 1% ) c 
VI. 3. (±) ~ 2 - J-J-;i>- 3 - (2-h/M^U) 
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- 7" o"f ( f 3) 

3 8. 4 5g (2 0 Omm o 1 ) (D^^^vUf 2, 8 5 
Om 1 CD 5% SI^Na OH*5j:U*8 5 Om 1 (DM e OH 
5H$BfliS»U MeOHSrSiU £/£^£S£tt 
i:t, tlTx-7/ui»MgSO, x&i&L^l 
xm@tem-t-z> (i o 7-1 o 9X:/mmJ±) . 

IR4 : 3 1. 8g (8 9% ) c . 

VI. 4. (±) -2-^^-3- (2— b/^/l^) 
-/pt^-^n^K (f 4) 
10 16. 0 4g OOmmo 1) ^)»f 3Jr, 19. 6g 
(2 7 Omm o 1 ) ^SOCl 2 l: 8 Ot^^o 

IRS : 17. 7g (i) 0 

VL 5. (±) -2, 4-^W>y/y (f 
5) 

3 6g (2 7 Omm o 1 ) (DA 1 C 1 3 5 Om 1 <D 
h^^^^Xl 7. 7 g (9 0mmo 1) (7)®^D7^ 

20 Kf 4C, 2 0^\ZM.oXmu^i,X^<Dig i ^^S 
.0t-C4PtFWt5 o :M*/HCll:a#\ hvu 
^^^JfcfciJteSU H 2 O, NaHC0 3 S»J;c;N 

ac-i*»t»»u «*L-tu-cjR9i-a (io9t 

/ImmHg) fr&tLtet a-? Yif^yj— %±m.-tZ> 
(n -^^>/^5vUT1rx~ h 6 : 1, r P =0. 

4 4) o 

ifcfl : 13. 7 5g (9 5. 4% ) 0 

[0 0 7 6] f5» VI. 1 . -VI. 5. liSynth. Co 
mm. . 2 0 (1 9 9 0) 1 3 8 7 — 9 7 lZfoZ>(D tffl 

30 mtzmn-tZo 

VI. 6 . (±) -2, 4 — yU (f 

6) 

3. 5 5g (9 3. 9mmo 1 ) (DN a BH 4 1 5 
Om 1 <D"r t Kn77^/^^y-/U (2 : 1) + 
tlO. 0 3g (6 2. 6mmo 1) ^^h>f 51:0 

^T2 0tP^fcJ:t/»:^T^fiT^iiLJS#i--5 o 
*/HC 1 (:at\ pHfiS^l t ffiSffifcttaRi"^ 
fflS? (?) ^J«*t, K^tttrEt-. Oftttti^ai* 
40 LTttffittSrNaHCOa SJSJS-fctfNa C 1 *»-eft 

HXfi : 1 0. 2 4g 0 

VI. 7 . 2, 4->Vf/K>7> (f 7) 
10. 2 4g (6 2mm o 1 ) <04 i/?s— iV { 6^ V 
yuxy|:fig| LtU20mg<Z)p - h yu^f /u^ v 
K*fD4*S:SS*Di-5 0 C ftaRfttB 4" «w 2 . 5B# 

8fl»Srj|Sfift5 "(1 3 3t/l OmmHg) . 
iRffl: : 8. 6 3g (95*) o 
50 VI. 8 . (±) -£/>^/U->JJ/U-tr^- (2, 4- 
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iy/^-^ ( f 8) 

3 7. 4 m 1 <D 1 . 6 MffltS (59. 8 mm o 1 ) On 
-BuL i /n - — =¥i^>-?taS5r 1 O Oml cOE t 2 

0 4^8. 6 3g (5 9. 8mmo 1) coIEfir f 7(1 

it££r> 30ml(7)Et2 0>ft*3. 86ml (29. 
9mmo 1 ) <OMe 2 S i C 1 3 (C^o< 9 jBJn b-t L 

iai L Ltagft ^ ^ n -7 F ^7 7 ^ (n 
-^=*-U->' : CH 2 C 1 2 = 9 : 1 , r F =0. 2 10 
9) o M&77^ y a y^-Hi: U ITM e OHT 

1R* : 1. 25g ( 1 2% ) e 

VI. 9. r a c -y^f/UyiJ;U-^ {1- (2, 
W K (F)- 

1 . 2 5g (3. 6 3mmo 1 ) (D^rl/- 8 f 
£2 0m 1 (D=r Y"? M KP77y|:S»L, 2. 9ml 
<02. 5MitA (7. 2 6 mmol) n — B u L i / n 

[0077] 0. 85g (3. 6 3 mm o 1 ) CO Z r C 
U £3 Ora 1 <DCH Z C 1 2 *fa!£® £i£5 0 ~ Jl 

Tiw^MS-T^e igtgrt^irSfiriry VS^oi : 1 
<D?&£tt<Dm.£yQ (^-U^^fe^^feLfc^*) £ IT 

<totMt^6c *Bte*l 5% 0 

7t^<D J H-NMR (CDC1 3 ) : 6. 8-7. 30 
5 (m, 6. 3r#»SH) ; 6. 82 (s % 2 , 0 - 
H) > 2. 3 (s, 6, CH 3 ) ; 2. 1 (s. 6, C 
H 3 ) ; 1 . 3 0 (s , 6, Si -CH 3 ) . 
VII. * £ u±>G : r a c - ^/U*> y yu \fx - 
{ 1 - ( 2 - ^ ^yu- 4 -^^vu-f >-t^/U) } - ^yi* 

1. Scrawl. 6Mj»Sx-f/H4MeL iS» 
(2. 0 8mm o 1 ) 4 0cm 3 COE t 2 0«£-C 
0. 2 6g©^ot>Al:-5 0tT'»JlDU tU 

ZVig&W*- 1 O'CT^^ratg^i-So ?t#J£n 5 40 

^^ir^ttLfc^K, ft&ttSrffift-CW:: 1 . 5P3frfl" 

5. 5E*^«f*tjELT0. 1 5g <DftmV9fimt>il1to 

mi ^^n-fe^Gt (Bu 3 NH) (B (C 

e H 6 ) * 3 ircDSJfc * 

nts^y * ? u ir > j 

«S fi [mg) 



) - 1 8 8 3 1 8 
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* 0. 1 5g coy ^ u-fc>G£ 2 5 c m 3 CO K/loc^cfa-e 
0. 17 g co[Bu 3 NH] (B (C 6 H 6 ) 4 ] 1:0 

c cxmn~t ^(om^^m.w ^ 5 otckjdjr 

[0 0 7 8] H§^ : Me=>f/K E t = i£^vK B u 
= y^vK I nd =^yrx/u 0 

SMjgjl 1 

HOSI L/c 1 6 d m 3 RJC««ra*-C7 9 3y^.ft»L* 
IT 1 0 dm 3 >)Stt7'D fl/y^fAt^ 
[0 0 7 9] #;l^-e, 3 0 cm 3 <D * ^ >VT jV % 
VCO by^^mm (4 5mmo 1 CO A 1 left ¥ 
#j;*-y =*V— £ n = 1 6) - SriRinL-t UTr^a-&4»Sr 
3 Ottl 5 

[0 0 8 0] -tlir^tTLT, 3. 3mg (0. 0 06 
mmol) CO;* ^nir>-BSrv 2 0 c m 3 coy f/U7/U 
^ y ^ri^>co hy^^^M (= 3 Omm o 1 CO A 1 ) \Z 

5o . 

[0 0 8 1 ] ro«ffi«rft^Sffi*wi»AL-tLTJ»o. 
i^l;ioT7 ot:com^S^*DfKi (4t/^) L^ 
ttl-&*S:ft»:iot 1 WFB8<0Rfl7 O^ir^-r 
-5c 2 Om j W V /^o aV-;K^SJjd|:J:oT1** 
^ihi-^o ^fijco^ey £^ h V y tf>^|fe*U * 

[0 0 8 2]fct«iSttlj:4 3 6 kg (PP)/g 

VN=16 8cra 3 /g; S^=14 9. 6^; II 
= 9 5% ; mmmm=8 8. 6% ; BD=0. 30 
g/cm 3 ; d 5 o=2 6 0 0/im ; M w = 1 . 8X 
10 6 g/mol : M w /M„ =2. 2 C 
[0 0 8 3] ^0)12^1 1 
»^tt^i*i>04i-&fc|61teSl i:ISI«T*>-5^ % yTco 

- y ^D-ir>coi (mg) 

^1 (r^L^rLT^y ^-{wO^T»i«$^fcffi$r«2 
[0 0 8 4] 



ra [kg] 



2 



B 3. 1 



0. 8 2 



(16) 



ftm¥-7- 1 8 8 3 1 8 
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30 




3 




B 


6. 4 




5 0 




1 . 3 0 




4 




D 


1 0. 1 




3 0 




0.7 5 




. 5 




A 


4. 4 




7 0 




1.10 




6 




A 


6. 3 




5 0 




0 . 5 5 




7 




A 


6. 1 




3 0 




0. 2 5 




8 




E 


3. 0 




7 0 




0. 50 




9 




E 


2. 7 




5 0 




0.2 6 




1 0 




F 


3. 0 




7 0 




0. 7 2 




1 1 




F 


10.3 




5 0 




0.9 6 




*2 


















mm 


VN 




II 


mmmm 


BD 


d 60 


Mw 


Mw /M„ 


m i 


cm 3 /g] 


rcr 


[%] 


[%] 


[g/cm 3 ] 


// m 


[g/mol] 




2 


259 


151.7 






0. 25 


2500 






3 


354 


152.4 


97. 9 


91.6 


0. 24 


600 


4. 6 X10 6 


2.2 


4 


409 


152. 7 


*■* 




mm& 




5.6 X10 e 


2 - 4 


5 


131 


145. 1 


96.0 


88.0 


0. 35 


2000 


1.3 X10 6 


2. 1 


6 


215 


150. 1 






0. 15 


3000 


*»* 




7 


352 


151. 3 






*«* 








8 


110 


148.8 


96. 5 


92. 8 


0. 25 


3500 


1. 2 XlO 6 


2. 1 


9 


215 


151.9 


96. 1 


88.0 






2.6 XlO 6 


2.3 


1 0 


123 


146.0 


94. 9 


87. 0 


*»* 


*»« 


1.2 X10 s 


2.3 


1 1 


216 


152.5 




*3BJ£ 




*$J5E 


*a« 





j|«S0!l 1 2 

Ifl^ 0. 3 b a r ©**t>KJ6»teSft*J»Ai-«, 
1. OOkg^y^SbixSo 
[0 0 8 5] VN=76cm 3 /g, ^=148. 9 

BD=0. 2 0g/cm 3 , d B o= 1 8 0 0 n m , 30 
Mw = 6. 2X10 4 g/m o K Mw /M n =2. 
8 0 

IW ll 1 3 

:.i 6 dm 3 gisa*ai*^7 9y>ajjiafrut 

[0 0 8 6] ft^T*t£0)JVIIHr^5 2. 5 cm 3 
JSffi-&4* (1 5mg(0>.^nir^GfrffiSi--5) ^20 
cm 3 (7) h^>{re»L-tL-C^coSiRSrMIHJaft(w 

0 < C<Ofi-&ia*JcJD»L (4t/iW -tUCS-&SS«:J& 40 
ail:J:oT7Ot{:i0»^ o f&li2 0m 1 <D 

-r* 0 o. skg^y/ofv^ii^ 

[0 0 8 7] VN=120cm 3 /g, »A = j 4 4 . 
8^ 

lifl 3 4 

titmLtz 7 0 dm 3 RJC&SSrSJR-e^^ s/v-^a^L-t 
IT 4 0 dm 3 ^tt/Dk'i/y^iAt^c. 
[0 0 8 8] 18 0 cm 3 (O^^f^T^^ J 50 



XDh;ls^>Wm (2 7 0mmo l^AlCtiSta, 
¥jSty^Sn=16) SrSfcbDL, ^It^^ 
4£>£3 OtTl 5^fm o JfcV>T-3.5g Oxf 
SrBB*flt«S'-t**.c ^tUc^fTLT 1 0. 9g(D*#u± 
0 c m 3 <D*^~t\sT y ^ri^^co M*:x^jg 
S£ (3 Ommo 1 OA 1) l:S)»LtLT 1 5 ^S-f" 
e r t \Z X o T^HBffift it-tz> 0 

[0 0 8 9] ftt^r<0»ttSrRj6#i-»AL*LTR' 
^^ra:<tcTi O^coRBJrs OtoM^ 

5o w<50 4^PBB<7)BB^. Hlc8 5g <D^\s>*W@t$h 
iZtiZmmS-fZo ^i^Oml^y/n/V-/^ 

-n^y-^-3. 5 k.gj&s»fejh,S 0 
[0 0 9 0] VN=2 2 6 cm 3 /g,M,=2. 3X 

1 0 s g/mo K Mw /M„ - 1 . 9 0 

ISliiftgU 1 5 

ttfctfcl 6 dm 3 5l^SSr^3S-C77 5/>'^gfe}f U 
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(S. Pasynkiewicz, Polyhedron 9 (1990) 429 joXXJS 
— n j/x<«F.fFffiH4iHI»3 0 2, 4 2 4fP^at# 
UK), c. 

[0 0 5 6] ./^iJ-^IlJloitnil ^lEffltttfllig 

[0 0 5 7] y * oir>SrS-&SlC^*5t>-C^i-SJW 
[0 0 5 8] »»&JR{t^tt0^fflStt^ttt«»*IB-r 

[0 0 5 9] jgiRtOT^^ y ^f-V^MS^ 1 11 
imo 1 ©TVUS y^f>gtt) 1 0"*— 1 

mo i o*-ctt^-#-ao*s»* tv> 0 f flisttftwna 

5^-6 0^fH, Si:5-6 0^T*5„ ^USttfttt 

-78 — 1 o cc, 3*1:: o — 7 o^fiarrssiM-a. 

[0 0 6 0] X^o-fe^tt^flia^L-CtSfcttaffir 

■«LTtJ:ir\ T«»&*>»K:tt, «-&-WBt*a*u 

[oo6 i] ai-affl**ctt«*.tf->y*— r/u 
H#or/usy*i^>*fc»4ifio««3Ra#*sfc 

y**>0«&C'3*Rx NH4-X BR' 4> Rx PH^-x B 
RV R 3 CBR'^fcllBR^ (Oit&to&m-t'&tb 

^tt±<, ffSKUIBC-CfeO, 1-^1 
0«)T/^u**fctt«#JH-T-»6^1 8c^Ty-/uS 



W«|SP7 - 1 8 8 3 1 8 

i 8cory — /UT*#?3 0 

[0 0 6 2] ^CRIiifyK y"a f'K ^^vU*fcfi 
3, 5-fc*;*. h y 7/Lofoy f/P7x^K 
»fFttSH4irtK 2 7 7, 0 0 3 -g-9§!P« % |Q jg 2 7 7, 

004 »n«B«j:visM4 2 6, 6 3 8 ^wmm& 

JK) O 

[ 0 0 6 3] ±IBcOffl«ttS:^^54|r^iztt % g^cp 

[ 0 0 6 4] J@»aiJ£ ttv /MV:*BH£& te £ >5t *T «fr 
tt(7?y * n-fe>Sr**-*^|Eft L-t LT^;h,£gc5Efk 

-<#"-t?i*4V^ O-n -y/<Wf|F(UB|^WIJ(54 2 7, 6 9 

7 *KaB##fla) e 

[0 0 6 5] ^u^-<>4 3 ic#ft-r^fi4^^^<^ 

MxtfAlMea Sfctt 
A 1 E t 3 «r«^T»tti-S^dS*fiJ-cat,5 0 r<afit®i 

[0 0 6 6] «-&*fctt#a^ff«:^*p^)«t*r % 
-SBifctt*gi»-c-6o-2o o^; »*l<»3 

0-8 0t^SEtHm o R- -CH=CH- 
R b T-I^5tU7^ >SrS-&*yiifi*fi-&-r^o - 
tfJsfc'K R- *5j:LKR b liSi^l^CTtMoti^ 
t>«t<> 7K^i^^^7t(ij^^J[^^Scl — 1 4(07^dr/l/ 
^Xfc^. L^Li^bR* *5J:t^R b fi^ix^jr^ 

^-u^ ^ oc^u> % ^nfuv, i 

1 -^^r-tr>, 4 -y ^vu- l i ~^ 
^ 7 s - > ; y # /U^ > * fc y y'i^i5 c 

[0 0 6 7] ^5f4*&Jrtt, *.**»?-»8Hfi3fli: L 
TJBJWi-6 0 fi^RO^BEtt 0 . 5-100barT'i) 
«rfcX»Wtc**o«f]ttt4 5 - 6 4 b a r COEE^ 

[0 0 6 8] Z&m&Xl*^ y^nir>fi x 1 d m 3 co 

S5W*4V^4l dm 3 (Dkx&&mmizvm»&Rizw 

LT1 0' 3 -l 0- s ^/U % mzi 0-^-1 0- 7 ^/uco^ 
«T-ttffi-*-« c ldm 3 (Dt&ftlbZ 



$#B8¥7- 1 8 8 3 1 8 



t^Hti dm 3 ositawatsfco i o-»-i o-^/k 

0^-1 0- 2 ^c0®ST^^-r^ o ±f£cOfdl(D 
ttftUKfr y * n -fe vcsfi £ <W*/u|MMI1-5o L;*> L 

[0 0 6 9] S^«:8iaS«%ft:a8jftX^^ Utlfi 

^U-vjtfJgtf <bix3 0 Hf-, #y y >e^*fcti7K« 
[0 0 7 0] t>L^Fgtt»«l4rffi^s»^«rtt % .Tey^. 

mm&0Lm6b^M'&<Df$x z> 30-8 o"c^a*ttHJc 

[0 0 7 2] 

VN=tt«* (cm 3 /g) 

Mw =fifi^^a [g/mo.I] ; yyUyN— ^ 

Mw /M„ =#^-*#»t£ : ^ > iy 3 > - ^ cz 

D S C X-mfe LfcSMS ( 2 0 r/^coiDfft-/^ 

I I . = 13 C - NMR - MMfttSffi L /:7^ V ^ 
'^■s/^JB»(II = mm + 1/2 m r) 
mmram = 13 C-NMR-7>^^ K/UZtdtf y ^ 
9 5-y*i»y O^J; (%) 
BD = (g/cm 3 ) 

dso =7$!)^-<D¥mm*'m (,im ) 

MF I (2 3 0/5) =>/H^pH>75/^7 (D 
INS 3, 7 3 5«oTi«;g/]0^) 

I ) y^Pt>A: r a c-yVf/Ui/yyUt'^ {i 
- (2-yf/u-4-xf.^yr-yu) ) ^/u=i-r> 



A- 2^ D7^ K 

1 : 3 ■■ (a2) 

2 0. 7g (18 1. 7mmo I) 

7^7t.K (a U ypt e x;u-^.D7>fKt7!lyl/- 
Kt^-fe«it .'Synthesis, (198 
5) 1 0 5 8#flg)£\ 10ml^)|*A^y-;H:j| 
H? L^LTSm 1 co&Szky 37 y — MZ 1 3. 2g (19 

9mmo I) <Ois# u^is# ¥^>*mm\~tz.mmz:#i 

iPT{-^0-r^) o -<Oig-&4&£, 10 0ml (Dfeky 9 
S—Mz 5 1 g (4 5 4 mm o 1 ) (Did ]) 

j-?— hirmmLftmmzox:x3 5&\zKoxgstn± 
2 -4 mm* iti^t'ii: 2 msmw itz&iz^ ^ix 
* d 9-Y K-cttmiaa-rs. *^*g£ts?DcoN acis 

h^^7^-^3S-r^ 0 li. lg (4 3W 
>a 2 (2aoite^tt#:3 : 2) /^=*^>/y 
^^-^ o9>f K (20 : 1-10 : 1) Sr/Bl^T* 

*- 2. 4-^^yU-2— T^^y > ( a 3) 
3 3. 9g (235 mmo 1) CO 4 — -^-^y (a 
2) 14 1ml co$8®e (98 — 1 00% MA) t 3 

3ml (3 4 0mm o 1 ) <DH Z O z (3 5% MSt> t 

y P ?«JEET{r^Jc038^^^< o 9 0 0ml 0 

wbLx%miz&Mi-z 0 mmm*mummi-b» . 

hy ?>A-CftaiL-tbTaE38$-e:i 0 2 2. 4g 
(5 9%) C0fk^3 a^afe^lfttLTltenSo 
I - 3 » 2-y 3-Jls-4 ( a 4) 
1 4 Og (4 2 Ommo 1 ) CO 3 M^— ^/U^y ^yU-^ 
^-*^^A-^ttt*jRSr % 2 2. 4g (14 Ommo 
1 ) CO a 3 §r 5 0 0 m 1 CO fym^-yUin — ^ ^\Z^$^. L 7t 
S«ira«TA r#I^lP$f a 1i:iot»t^ 0 ft 
t St *ffl-cit» L4j4* JEfc 2 

HC 1 TSH4(rL/c*OJilca#\ ^LT^-^yu-ctt 
ttJA&ai-5 0 ttttlttCrfiUH- h y ^At*e«8L^l:, 
*ffl€ra*i-* 0 -«a-t-*ltfeOffl«tt (20. 3g) 
Sr8 0 0 m 1 <D#Wfflp 0 p«co h/UJ.^jrffit). 2. 2g 
(11. 5 mmo 1) (Dp - h 7, /V^^ft&k^fy 

S»«r7kT«l3ifcj»U «£»-^ h y ^^TttflkL-t LT 
^?8«i3iBi-^ e SJ@tfcSr6 2 0g coi>li^^/U6 0X9 



d-^ h^7 7^^1t5 c 5. 5g (2 5%) (7M> 

9>f K2 0 : 1 T'?§artfc 0 5fH«/H<&ttl52«&K a 3 tt 
— /UT-lr^— h (9:1) T-EMX:*-*':: £ 

L 4. ^*9vU->y (2-;*^vU-4 
Ur» (a 5) 

14ml (3 4. 8mnoI) 5. 5g (3 4. 8 
mm ol) a 4 ^ 3 0 m 1 (7)r h7t Ko77>|lg 
*¥L£:SifctrA r {RB#H«'t? OWo < VmuL, 
t LT ^ (DM £Vo%ik\,^mffi,Tlz. 2 WFBOiOlR-r So -t 
<DV$ffi&mfe*ftL\Z > 2. 2g (17. 4mmol) <D 
a n y^^Sr 15ml <0"r Y*7 b Kd7 7 

>\zmm^tz.mm\z^>^< vrnm-tz* zcDtgsvo&m 
tett*aJi-t-s 0 Sao* hy s/tr>^sfe5feo«iraa-r 

5»@4»«:2 0 Og (Dv-y ^yyl-T^ cr-^ h^^7-< — 
toS-f-^o 2. Og ^ffl^Klfef a 4(i^^i^> 

07^K (20:1-10: 1 ) 
jSttj£;ft,5o ihl:»^T3. Ig«fta5 (Si 
2rS2fi£: LT4 8% . gj£ LfcK/fc^SrS* t LT 7 
5% <Z>ifc^) tmmZtlZo w(Oft^ttli»JSfeo»« 
»4: bT»fcii<5 (2«<D»tt*3 : 1) 0 
1. 5. r a c - fjlsis ]) jv~ { y — (2 — 
^ fvu— 4 — y — } — i//u=j ^ — *J 

?u?^ y (a) 

— ^^\Z^9-/uv ^9.A£rJ£fl?L*:2. 5MS$10 
ml ( 2 5 m m o 1 ) &\ 3 Om 1 (^v/xf ;i/x— fyU 
{-3. lg (8. 3mmo 1) (DEfi^Sa 5lrjg)|t 

So - <£> ^ Zzz&mft Lft&\Z > 1 Om 1 <D^*rV 

m 1 O^^VT^^b^LTfflJE^S^sK^^T-^Sc 

5fc3r, 30ml(D^l/>^n7/f Ki:i. 8g (7. 
7 2 m m o 1 ) CD>vU=i~ a-t 1 h 7 ^ n =74 K£gg 

^Sr 1 — 20t^JlSoT^lrAD?^.L^LT, 

M&tf>7T~$m LXmmz 6 Om l o^-^-e 
^-TSo lfct*T'£/#4*&£ffi-Cl 8 0 m 1 ^ hyu^i> 

3 >tt»fifii*5-fe^ft<^*ffiT*0.. 7 6g 0-»3/t 
>A&t>tzb1r (*U>^felZ*&Uh*») o 



^■§l¥7- 1 8 8 3 1 8 

7 8g (4 3% ) <Dik&&Afr±Umm£ftZ> 9 

i*(D *H— NMR (CDC 1 3 ) : 6. 8 5-7.55 
(m, 6, ;6. 80 (s, 2, /5-H) , 

2. 72 (q , 4 % CH 2 ) , 2. 20 (s, 6, CH 
3) : 1 . 30 (t, 6, CHa ) 11. 2 7 ( s , 
6, S1-CH3) ^VI^) J H-NMR (CDC 
1 3 ) : 6 . 6 - 7 . 6 (m. 6 , 5?#J£H) ; 6 . 6 

8 (s. 2, , 2. 7 (q, 4, CH 2 ) t 
2.' 4 8 ( s , 6, CH 3 ) .* 1. 13-1. 4 3 

(m, 12, Et-CH 3> Si - CH 3 ) o 

LL ^^PirVB : r a c - f/Uis ]) 

{1- (2-*3*jU-4-<<( y^aV^^-su) } 

ll 1 4 — r y tr vu^r ( b 2 ) 

5-^^u-4-^-^f y^/DT/uft K (bl) 
y:/^y ./u-y* n-^ K^Tyyu^n^-f Ki£S/£$ 
*4iii:iDaii:IBl«t|||Jtt5 (I. l.# 

fig) 0 4 5. 6g (3 5 6 mm ol) <Dh 1 d^s 

jj^M.-? u^r h^7 7-< — T'JIfeOjftiK^^ IT 1 
9. 6g (35%) 0^>7>b2 (2a^Zlg^J| 

JI» 2. 4->fy7 P PtVU-2-^>yyy (b3) 
3 3. 8g (2 13mmol) ^ftb2?rttU 
I. 2 0K|BtH«^7Kt— tt«cj!Ka«i 
3l1-5o 22. 6g (6U).^>yy>b3«S 

IL 3. 2-^fyu-4-^yyDtVu^>ry (b 
4) 

11. 1 g (6 3. 8 mm o 1 ) <D<<( 1/ ¥ ; >b 3 

I. 3e0SftPjtI^)«|Jr2. 5Sfi^)>^-yU--7^i/^ 

*>So tk^^X^cof^^^j^ p - h/^>^/u*>^^Kfn 

%%IZ2 5^ili7Si-So ^D7^77^j!!lltv 
ifeOffl«tttUT3. 9g (3 6% ) CD^T^b 4 

IL 4. v^>^yu->y/i — fc:^- (2-^^yu-4 - 

^y/nt^yfy) (b5) 

3 . 9g , (2 2. 7 mm o 1 ) b 4 JrvVf 

/U^^ uuisy^tfcfcZTtZ: IT Z.<D I . 4 

<oi&Wkmmz&t!im-fz><, ^^-^dt h^7^ 

— *0f31T% 0. 4 4g (D^m^f >7>Oil:3. Og 
Sc. iK^JiS i lcHL"THt6 5% T*^ LTR/£L fctWB 

trnzmmt it 7 3% t*5 0 

LL 5. r a c -ix^^/U^y /U- fc^. { i - (2- 
^ f /U- 4 y / P t°/K >'fx/l-) ) -y/l/a = »> 
^-^D7^ K (B) 

3. Og c^ge^S b S.Srltt^n H>flsL*LT2 0 m 



mmW- 7- 1 8 8 3 18 



I . 5^iftgq<t^^^/j;$i^^ c . *&±m%$:4 0 
m 1 ^^^.^>-T^L.7t^^, ±^^±UX1 2 0 
m I CD h'l-*->X*t&lti&m'tZ> 0 hv^Vtl&iii^jttJE 
^K^^^^T^^/ET^^^-r^. 1. Tg (4 
6% ) 0^uz2yir^^1lfe^<!:LT#?>^5o ?± 

7t^ft^) J H-NMR (CDC 1 3 ) : 6. 7 — 7. 
5 (m. 6, 3£#&H) 16. 85 (s % 2, J- 

H) , 3. 0 (m, 2, i-Pr-CH) , 2. 2 3 
(s. 6, CH 3 ) : 1 . 17 — 1. 37 (d, 12, 

i-Pr-CH 3 ) ;l. 2 7 (s. 6, Si-C 
H 3 ) 

^VSO l H-NMR (CDC 1 3 ) : 6. 5-7. 5 
(m. 6\ 3^#^H) ; 6. 7 5 (s. 2, /3-H) 
3. 0 (m, 2. i-Pr-CHj\ 2. 48 (s, 
6, CH 3 ) ; 1. 10-1. 45 (itk 18. i - P 
r -CH 3 .Si -CH 3 ) o 

III . y-^PtyC : r a c - y /U- tT^ 

(1- (2-^f^-4-|ZyW>f^) } - 
v>Vu Z3r^r>A — n ^ >f K 

IL 1 4-^ = y5 L y^>'^> ( C 2) 

5, 5-i/^^-4-^y*/u7;Uft K (c 

I) &\fs<v<<(/\,-? vyj b*£T V si*? n?^ K£r£ 

tKj: t> a i trnmizmm-rz u. 1 . 

#fiR) o 4 1 g (19 5mmo 1) Ocl £*>^ o^<> 

7. <-tHfe^itfe(!:tt3. 2g (105i) W> 
T^c2 (2lOII8^*tt#) 

HI ■ 2. 4 -lEyfyu- 2 -- * l/? ; 1/ ( c 3) 

8. 5g (49. 4 mm o 1 ) (Dit^tfo q 2 ZtifcitL-^ 
LT4*** 4 I. 2(^KKtra«Jc*t— {Sir^SAa 

itSo K*6WrBtt*a-e4*mj''c*>6. 2. s g (3 

HI , 3 . 2-^^-4-I£yfvK>fy (c 

4 > 

3. 6g (19mmol) W>^>c3i3. 0^ 
^S^ttSrl. 3cOfAP^i:fS«(r^^LSi-^) c . SiSWrM 

lz 2 5ftm$&-tZ> v * 4fflST*lt6<a?tt 
tttttUl. 2g (33*) ^>f>c4^}#53il 
5o ^ffiffl^liilg^S^^^ty/Sfixf/u (9 : 



i) :e®iR+*££asT#5 0 

in . 4 . v^y ^iVi/V A — f (2~ * 4 - 
fET'fyK >x » ( b 5 ) 

1. 2g (6. 4mmol) (D^( yf^ c 4 Sr ^vu 
n o y 7 ^ IT! Ojg^ I . 4 CO 

.ftlT* 0. 4 8g(^*tt^>7>c4O||i:0. .4 
0g OM^c5^fe^» tLxmh 
txZ>< te^ttS i KB8LTtt2 9% T^LTRjGSLfcttJ 
3gfe»c 4£S*fi<!: LT4 9% -C*5 0 
III . 5 . r a c - is^^/Ui/}) {1 - ( 2 - 

* ^tv- 4 -ME.y^sis'f i/y-ji,) } - zj-rpj^ 
-i??uyj K (C) 

^tvi:n-yf;uy ^^^Sr®^LAc2. 5Mig 
f§#$0. 7 4ml (1 . 8 6 mm o 1 ) £ x 9 m 1 (Di? 
xfyux^r^^o. 4 0g (0. 93mmoI)co 
Efl^S c 5 iCA r SK#H«UET»*-r« 0 ^co^ 

.T?^«EET«-Klftb-t IT 5 m 1 co^W^ K 
iC2 2 5mg (0. 9 6 mm o 1 ) tOK^t^/Us- £ 
^Sr«»S-&^:SgasaJJw5fii$Jc- 7 8\:T^Q-r5 0 ^ 
bfi-&4feSrO , C-t > 2^BB*5j:i/Sa-e3 O^Jg^L^ t 

^T^m^-T^o h/i^^Sr* h y y£>^*.Lfc 
^(r, 210mg (3 7%) co^riyir^^^u^^ 

^ir^^co ] H-NMR (CDC I 3 ) :6. 8 — 7. 
5 (m. S. ^^mU) ; 6. 92 (s, 2, J- 
H) . 2. 2 7 (s , 6, CH 3 ) ; 1 . 2 2—1. 4 
1 (m, 2 4, $£yf;u, S i-CH 3 ) e 
* ym<D *H-NMR (CDCU) : 6. 7 — 7. 6 
(m, 6, ^mtkU) ; 6. 7 (s, 2, $ — H) , 
2. 5 0 (s . 6, CH 3 ) ; 1. 1-1. 5 (m, 2 
4, mny^yu, S i -CH 3 ) o 

IV. y 2. n-^>D : r a c - * fA7*=;U«> y /Uf 
^ {1- (2-^^/U-4-^y^ , Dfc°/U^>^ 

-4-^v^d^ — r^-^^ (d5) 

4. 8ml Sr. 4 0m I (Of h7t Kn77>l:2. 0 
g (11. 8 mm o I ) (O 2 — * 3-/U— 4 —<<i V~?u b° 

y^>b4 (ii. 3. mm) itsmLitmmz A xj&m 

?i«It* 0tX« L --t IT ^ tOfS^^Sgit L 
6 9 04>*D»i-S o ^^^fefgfSSr, 1 5mlcOfh7 
fc l'o77>{:i. 1 2g (5. 9mmol) cO>^/U 



»l»3p7- 1 8 8 3 1 8 



a@t^»^2 0 Og(Di/V Htf/is6 Ot^ n«v h 
^7 7^^1f^ 0 0. 5 7g(7)*g|^>7>b 

4 —=^^>/^^U^^ n^^ K (10:1) ^Eb 

5 Sr^l^T^^1^>/^^u>^ K (1 0 : 2) 
£^TlEm-r£o 4X^12 S i i^§§LTte4 4% X^L 

IV. 2 : r a c - ^ 31 ^yU<> y { 1 - 

(2->^^-4-^y^DbVu^>^-yU) } 
=-tyJ±—i?? D7>f K (D) 

— =¥i^>{w^/uy ^y^£?gfc?L*:2. 5N«3. 
3 ml (8. 3 mm o 1 ) Sr. 2 Oni 1 (^)yxf yi.x- 
t/H: 1 . 2 8 g ( 2 . 7 6 mm o ] ) cogafi;-^ d 5 

®flETlr50#p B ^-WoT^L^LT^X2 OmlO 

£0 r co^feco&^^r, l 5 m ] <D* u ^4 y 

irO. 6 2g (2. 6 6 mm o I ) OyyU=i^r)^-f 

^2B#r^^i:oT^T'ttf#"r^ 0 ^co^^coiss^ 

ft^-f-^o 1. 05g (6 3% ) cOvyU=i hyu 
^>Ttttfi-r^ 0 ico^ir^ffc^ 

2(7)>y^^^2 : 1 : 1 (D%\\^X^^^\Z^-r 
Z> 0 y± Vj\s^>/^**)-^X*Wi&&%±m-tZ) Z. 

tlz£^X#M-tZ>* 

StM^ J H-NMR (CDCU) : 6. 4- 
8. 2 (m, ^fKH, 0-H) ;3. 1 (br N i - 
Pr-CH) , 2. 55. (s, CH 3 ) , 2. 33 
( s , CH 3 ) ; 2. 2 2 ( S> CH 3 ) ; 1 . 9 5 
(s, CH 3 ) ; 1. 13 — 1; 47 (m N i -P r — 
CH 3 , S i -CH 3 ) 0 

V. * 9 Pir>E : r a c — i?* 5vU-> JJ ;Utf;* { 1 

- (2-3l^/U-4-^^/U^>-7^-yU) } v>*yUr3^r> 

V. 1 . 2- (2-^/U^^vvU) -BK (el) 
14. 2g (0. 62rao ]) (OtMl^t2 5 0m 
IOi^y-W:jg.lBLtLril8. 4g (0. 6 3 
mo 1) — ^^^u-eD^— hSrSSiD"f"-5 e 

118. 5g (0. 6 4mo 1) ^)2->f/^yy> 

-«13 



!B M 1* Sr * 4 1 J c a ^ - t l T 31— x v u Xt& ffi L * 
LT-ttl:Ltt«ftS:MgSb4 -efi»t5. &H& 

»ETKi**-tLrw6ix-Ba4jart* (i8 7 g ) 

[0 0 7 3] AD*##S>Afc:, 3 3 5 m 1 <p 

=-9 S—fr&iLXfi 7 0m l OHsOtT l 3 9g OK 
OHO#4T{:aatU*bl 5 «FBB t So TADJHl-t 1 

raa«fc»»*jtKSrjRjo lt p Rm&&mTiz 1 ic 

«lzLfc#HMf«:Na C 1 ftfn*8»T8fc}f L*LTM 

co&ki 7 0ti:iDSll^ toHi:i^tte i*satas 
ix§ (1 4 0-1 4 510/0. ImmHg) 0 

9 6. Og (8 1% ) 0 
V> 2. 2- (2-^^/U-<>^/U) -y^y 7P _^ 
D7^ K (e 2) 

96g (0. 5mol) (02- (o— 3riyy/l0 — gggg 
(el) £ % 8 9g (0. 75mol) COSOC] 2 £ 

5 0m I co h^^>-C3IUOttai«!.3S(cJ: 9B*< e ffi^ 
fi6ttttaKafcJ:oT»«i-* (103t/lmraH 

g) o 

ilXfi : 10 1. 7g (9 6% v 0. 48mol) 0 
V- 3. 2 -^jV- 4-* 1 -^f >->^ y > 

(e3) 

101. 7g (0. 4 8 m o 1 ) 60 2 - (2-^^/u-^ 
^^) -^f y;l/-^P7-<K (e2) 6 0 0m 
1 CO h/U^^^r-1 9 lg (1. 4 3m o 1 ) <DA 1 C 
la {cMSDU^r LTCcojg^Sr*tj3. : S^BB^Wlrs 

HC 1 fc&#'^ LTft»«S*4 0 *tttB**^ix2' 

5 om 1 co h/u^vT-egmttfcb&su it-si; l 

f^$mZmu(DN a HCO3 TkSffiiSctt/N aCll 

«-*#*LTaS«SriKJB*«a (78t/0. 2mm 
Hg) 0 

iR* : 8 1g (9 7% % 0. 4 6 4mo 1 ) e 
V- 4. 2-^^yU-4-^^yU-^>^> ( e 4 ) 
11. 1 g ( 2 9 4 mm o 1 ) CON a BH 4 Sr, 2 10 
m 1 <D"t V 7 t Kd77>/^ ^ / — yu (2:1) f^T* 
3 4. 1 g (19 6 mm o 1 ) CO 2 —ai^yu— 
^1-^^V> (e3) tlB^fl&KWIiDL, -tr IT 

c <nm&fy%m&rQ 1 5 teffflmw-tz* :©Re»^ 
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fc«B4* (3 6. 2g ) fe«Ktt(lR*EO*CHlriI« 

[0 0 7 4] *»88<a 2 -x.^yU-4 ^vl — 1 — T 
— /lofrMUfel^loV^X ^ 0. 7 5g CO p - hyUx. 
^*yU*>g£— TKfP^O^T^ 7 0 0 m 1 co V tVzcls 

Bfet, SBttSrx- tvHcS!) , ^ LT^cosg^^gg 
SNaHCOs **33J:t5Na-C 1 SttTifc* L-t LT 
MgS0 4 *5WSra*QET^8fe*'*.bTaS 

(6 2TC/0.' 2nmHg) D 
Jft ft : 2 5. 7g (83%, 162mmol). 
V. 5. ^fvi^>y yUl:** (2— -i^vu— 4— 

(e 5) 

^+fy£BuL i SrfSfi¥Lfc2. 5M*«2 6- 2m 
1 (6 5. 6mmo 1 ) £r; 1 0. 4g (6 5. 5mm 
o 1) CD 2 — jl^vu— 4— ^^vP — fyf^ ( e 4 ) l£ 
5 0m 1 <OM7Kx e Ko7 9i<«t > -ej«iD'b-t 1X5 
0T^2PSIB«#&»tt^*. ^JBIBOWte, 3. 9 
5 m 1 COM e 2 S i C 1 z &MWZ 5 0ml CDfekf Y 

co p^m^di- 5 e z-<DWL^m*i smmmwv. Km* 

(n : CH 2 C 1 2 = 9 : 1 ) 0 

1R* : 15. lg (6 3% v 4 1 mm o 1 ) . 
V. 6. r a c -v^^vt->y yl— {1- (2- 
i^vU— 4 — > ^/U^V^nyU) } — - M>—i? 

tvyj K (E) 

n-^-fr^dB u L i SrSJ»Lfc2. 5Mg»7. 6 
6ml (19. 1 6mmo 1 ) Sr> 5 0ml Of h7k 
Kn77> c t 3 T3. 5 7g (9. 5 8mmol) COM e 
2 Si ( 2 - E t - 4 -M e - I n d ) 2 {zm&T'ffiM 
U -t LTrcoig^Sr 5 0tT*Ii:3 NPMiOJft-T*. 

agi@L^LT©«i-Sc 2. 23g (9. 
5 8 mm ol) OZrCU Sri 50ml<DCH 2 CI 
2 iri«i$«ttw^iSfeSr - 7 8 'CCijftilH-s. 
-yf ^ -M4«r8MJD L^r It: 2 0 *C"e 3 

o$^!:lotf«f#l^L.t«IL^i:l^:t5o S 

>- (2 5 : 1) ^bIL&UIT- 0 . 1 8g OtV^y 

fetfyjgfi (> y/vir ^ 5 : 1) ^»feix5 e ©S£3r^ 
CO l/4 0tfffi{CigaiL^LT - 3 8^X^1:1, JE 
CO. lg ^gM^S:#-5 c SiR5rI«&ilTK 

VI. ^ ^Pir>F : r a c - ?vu$/ yu fcf* fl 
- (2. ^--/Vf^—t'Vrxyi/) ) y>D- r) a,- 



y^D7^ K 

VL J - (±) -2-^yu-3-fc Kd^-> 

-3- (2- hyu-f yu) -^n t°^— h (f i) 
1 5 0 m 1 CO h./Uni^^J:t/5 0m 1 COE t 2 Oco^co 
4 2 g (6 4 5 mm o 1 ) CO Z n £ 8 0 — 8 5 tdSOfgi 
L, tLT5 1. 6g (4 3 0mm o 1 ) co 2 — 
/U-Tyl-xfc K*o<fctf6 2ml (5 5 7mm o 1 ) co:/ 
2 - ^ ^yu--^n :^x;^yux.;*f /u£<ojg 

-^^^M*D-r^) e 5% CO-^D*^— KcoaSSD^C *0??&# 
SSr"8fe#-tLT I 2 tfe^mu-tho StLV^Sl^cO^ 
fc, ftt^aa»8:8 0-8 5tT8 0#ofHtr«*nL 
* LT-tO»-&«Sr8 5"C"C2.«rH«#L-tLT*iiL 
y^H-T5c 

[ 0 0 7 5 ] 2 0 Og c07k/3 0m 1 cOH 2 S0 4 Srig 

aasiVNa Hc.o 3 sasttfNa c 1 MSTecowm 

ti<oa^<O^C ±j*ftSrR«U-tLTSKe*aSi-S 

(1 0 lt/lmmHg) 0 
«Xi : 8 6g (9 6%) 

VL 2. *^->v (±).-2->9vU-3-"(2- h/l* 
^yu) -ynftt-h (f 2) 

132ml (8 2 6mm o 1 ) COHS i E t 3 Sr. 80 
0m 1 (OCH2 C 1 2*»Xr8 6g (4 1.3mm o I ) CD 
j3-t Ko^ri/x^r/Pf ll:8Sfllt-5o 10 2ml 
(8 2 6 mm o 1) co B F 3 — x.— 7~ vu£r — 5 10 

tts-i o#^raicffl5>tttej&to-ra 0 *at?2 on# 

■IBO«»i, rcoa^4&Sr^S-r^ 0 2 2 0ml CON a 
HCO3 (pH3) "C<oAD*^fi?co^C fii&4bSr^— . 
^/UT-aUiiaaaL, *LT*fittBSr#filU NaClg 
®-C&;#U Sj$tttTlg&lt-5 (12 0t/l 
m m H g ) 0 

Ccfi : 5 8. 9g (7 4. 1% ) e 
VL 3. (±) -2-^^yi— 3- (2-hyi~fyu) 
-ynf^S (f 3) 3 8. 4 5g (2 0 0mmo 
1 ) cOx.^-xyu f 2, 850mlcO5% SSNa OHiJ 
ri>'8 5 0ml^)MeOH5r4. 5 P#RB«8fc L , M e O . 

SrMgS0 4 L-t ttlgtolt^ (10 7-1 

0 9^:/^^) . 

iKfi : 3 1 . 8g (8 9% ) 0 

VL 4. (±) -2-^^yl — 3- (2-hyU-fyU) 

-^□f^yu-^n^^ K (f 4) 

1 6. 0 4g (9 0mm o 1 ) cogf f 3 1 9. 6g 
(2 7 0mm o 1 ) COSOC 1 2 t~^\ZS 0°C\Zvpo 

IlKfi : 1 7. 7g (ft) e 

VL 5. (±) -2, 4 ^yU-f>^/> (f 
5) 
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3 6 g ( 2 7 0 mm o 1 ) £>A 1 C 1 s S\ 5 0 m 1 4) 
h/u^l/tpX*l 7. 7g (90mmo I) ^i^D^ 
Kf 4lZ y 2 O^yi^M^XmU LtLXZ (Dig-Sty % 8 

a^TttUlttiL, H 2 O. NaHCOs S»*±VN 
a C 1 Stt-C8fci*U K*L-tLT«5Si--& (109t 
/lmmHg) fctt^ o h ^7 7 ^ -felt § 
(n -^^rl^V/^^/UTiry 1 — h 6 : K r F = 0 . 

4 4) 0 

IK A : 13. 75g (95. 4ft ) e 

[0 0 7 6] KFg VI. 1 . -VI. 5. flSynth. Co 
mm. . 2 0 (1 9 9 0) 1 3 8 7-9 7 \ZfrZ><D tW) 

VI- 6 . (±) -2, 4-^^5 L /u-T>^y-/u (f 
6) 

3. 55g (93. 9 mm o 1 ) CON a B £\ 15 
0 m 1 <Oy- Y 9 t Ko77 ^ y — yU (2:1) t£ 

trlO. 03g (62. 6mm o 1 ) <D>r Y> f 5 \zm 

*/HC l pHMi £ U 

bb& (?) «:«su a-^teSrE 1 2 o-ettttsAaau-e 

LTttUJttSrNa HC0 3 Silfcfc5j:tfNa C 1 JSifc"Cjfc 
teft : 10. 24 go 

VI- 7. 2, 4 -v ? >fvM'>7 =r > (f 7) 
10. 2 4 g (62 mm o 1 ) <D>< 1/ *f J — yU f 6 h 
si**, is ltLT20mg"(Op-h yi~f yu;* yuzft > 

(I 3 3t/l OmmHg) 0 
iRfi : 8. 6 3g (9 5% ) 0 

VI. 8 . (±) -v^ ^yu^>y yl— tr*- (2, 4 - 
v^^yu-r ;^>) (f 8) 

3 7. 4ml01. 6Mlg (5 9. 8 mm o 1 ) (D n 
-BuL i /n -^^ri^V-^^^r 1 O0ml^)E t 2 
0*-e8. 6 3g (5 9. 8mmo 1) <^Effif f 71: 

i 4ft«\ 3 0m 1 CDE t 2 0*>T*3 . 8 6ml (29. 
9mmo 1 ) (DM e = S iCl 2 iC^>o < «9 7j§jJDL^L 

&3L^LT?££^3r^n^ !^7 7^^IfS ( n 

-^fy:CH 2 Cl 2 =9: 1, r F =0. 2 

9) 0 »77^i/3 >Sr-^lL tLTMe OHT 

IRS : 1 . 2 5g ( 1 2ft ) . 

VI. 9. r a c - is* ^yU-> y yU- tf ^ { 1 - ( 2 . 
4 — i^^^yU^^-rri/U) ) -y>3-r>A-y^D7 
-Y K (F) 

1. 2 5g (3. 6 3 mm o 1 ) (D* hEfir f 8 



5r2 0mlcOfh7t Ko77>CSiL s 2. 9ml 
<£>2. 5M«« (7. 2 6mmol) n-BuLi/n 
*V>-W<fav:ffim L L T t<Di&<&yQ&zf* ><D 
M/;^7t5tT^4 0 < CT-2P#P B 1tai$-f-S e 
[0 0 7 7] 0. 8 5g (3. 6 3mmo 1 ) (OZrC 
1 * &3 0m l coCH 2 C 1 2 *ir^8$-£5 e - i> ^ 
^^JfiSr- 7 8 c CT^DL7t^(c, ft^tttrMlwi^o 
< -ttf l^lt»@t^» e »»Sr«EET 

oT»Blt?#'5o ^«X^1 5ft D 

7±*&(D 1 H— NMR (CDCU) :6. 8-7. 
5 (m, 6, 5£#^H) ; 6. 8 2 (s, 2, 0 - 
H) , 2. 3 (s, 6. CH 8 ) ; 2. 1 (s , 6, C 
H 3 ) ; 1. 3 0 ( s ; 6, S i -CH 3 ) 0 
VII. j * P-fr>G : r a c - i? * ^/Uis y ,u - 
{1- (2— *9vU-4— Jt*vl~< >~r-/u) } - ^yu 
— ^ ^yU 

1 . 3 c m 3 <D 1 . 6 MjS*^- tvH£M e L i 
(2. 0 8mmo 1 ) 4 0cm 3 OEt 2 OfT 

o. 2 6 g o^^DtyAC-sotT-ttt, -eit 
roa^sr-i o°cx~2&fmm.w-rz> 0 m&n — ; 
^*^t&t&vtz'&\z s a-&««r»a-c»ri . 519m' 

£ 0 5cSI##r*tjELT0. 1 5g <0#^te^q#e>n^io 
VIII. ^ct>Gt (Bu 3 NH] [B (C 
6 H 6 ) * 3 ircoaft 

0. 1 5g f v±>G&2 5 c m 3 CD Y^^>^X 
0. 17gO [Bu 3 NH] [B (C 6 H 6 ) 4 ] CO 

. tt'ttt^, ioa-£tt«r«#L*ase>5 o^ir^ 

«r«*lc*t«+-* (Bu-^) 0 
[0 0 7 8] BlS^ :Me=> E t =^^yu, B u 

= ^^y^, I n d =-T — /U 0 

R«Lfcl 6 d m 3 5JESS*ISlt*7 7 s/ i/a jftj^ L-t 
LT1 0 dm 3 ^ifitt/nfU>5:iAt5o 
[0079] ftl>-C, 3 0cm 3 <D * ^yUT/U^ y ^r-^ 
>C0 hyuji>}gf^. (4 5 mm 0 ] ] ^fg^^-^^ 3j7 

3 0tTl 5»a#i-* 0 

[0 0 8 0] ZiXtWaLX, 3. 3mg (0. 006 
mmol) O^^Dt>Blr, 2 0cm 3 (0^f/U7/U 
^y^VOh/^^SJ (= 3 Ommo l'OA I ) (C 

[0 08 1 ] C«&8:{:SCg(;gA l-f L Tico 
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5o 2 0ml (OA y^o-'^y — /K^SS*0fw«t oTfi^Sr 

[0 0 8 21 t¥oTttjKSI4J44 3 6 k g (PP)/g 
(y y cri?» X«p|«-efcS 0 

VN=168craVg: HA- 149. 6t; II 
= 9 5% ; mmmm= 8 8 . 6% ; BD=0. 30 
g/cm 3 ; dso=2 6 0 0/<m ; Mw = 1 . 8 X 



mm a Cmg} 



2 B 3.1 

3 B 6. 4 

4 D 1 0. 1 

5 A 4. 4 

6 A 6. 3 

7 A 6.1 

8 E 3. 0 

9 E 2.7 

10 F 3.0 

11 F 10.3 



1 0 6 g/m o 1 ; Mw /M n =2. 2 0 
[0 0 8 3] MMM2_2^J 1 

- y *n*>0«SM3J:V 

- y ^n-ferxog (mg) 

:n??^)t^v y — y st^je l^t lt^ y ^—\&m& 

[0 0 8 4] 





-t— Hxfi; 




Ck g] 


6 0 


0. 8 2 


5 0 


1.30 


3 0 


0. 7 5 


7 0 


1 . 10 


5 0 


0.5 5 


3 0 


0.2 5 


7 0 


0. 5 0 


5 0 


0.2 6 


7 0 


0.7 2 


5 0 


0. 9 6 



m 2 

ItfE VN M £, II mmmm BD d so M w Mw /It, 

U [cmVg] CCD [%] [%] [g/cm 3 ] „ n [g/mol] 



2 259 151.7 *MJfc 0.25 2500 jfcjffljfc 

3 354 152.4 97.9 91.6 0.24 600 4.6 X 10 6 2.2 

4 409 152.7 7fc8!!l5E 5.6 X10 s 2.4 

5 131 145.1 96.0 88.0 0.35 2000 1.3 X10 6 2.1 

6 215 150.1 5fcZH!l* 5fc3!IS 0.15 3000 mMfc 

7 352 i5i.3 mm& ^mm 

8 110 148.8 96.5 92.8 0.25 3500 1.2 X10 S 2.1 

9 215 151.9 96.1 88.0 5fc8j|jg 2.6 X 10 s 2.3 

I 0 123 146.0 94.9 87.0 5fc$iJJE 1.2 Xl0 e 2. 3 

II 216 152. 5 *3||Jfe ifcjfjiJJt 3feffl|£ *8iJS£ 

mmmi zmym-ttK E.fcm\z**a±>&mtiaLiz [0086] fti^iiwinct 92. 5cm 3 

iff«J=. 0. 3 b a r «?**<>RJC«{35Sftfli»A-f-5. ( 1 5m g S» > n-fc >G!:SSf5) &20 

l. o o k g<o#y-e-*i#bJx5._ cm 3 <o h>^>lz®mL-ZLXZ<nmm$:mmiSM\z 

[0 0 8 5] VN=76cmVg, »A=.14 8. 9 *JV*TRJE«K:i*Ai-5. g)5g^©^(; ±oT7 

"C, BD=0. 2 0g/cm 3 . d 6 o= 1 80 0„u, OWmS&mzliQmL (4*C/^) -t LTS-&3RSr» 

Mw =6. 2X1 0" g/mo 1 , Mr /M n =2. ip{; J; o T 7 O'CiC 1 '*|H)ii&-f S. U&I42 0m 1 O 

80 ^ ^7° D ^V-/Ucoj3siDir«toT«fii:-r^) c . iiSHJco^r/ 



mm i 2 



Ifri 6 dm 3 fcfc&zm.mr'y? y'>~ffc&l* 1rz>« 0. 8 k g <o;i?y t'd f u>*s»6Jv*« 

-«16- 



1 8 8 3 1 8 



[0 0 8 7] VN= 1 2 0 cm 3 /g, 14 4. 

8 to 

ggfeffUl 4 

ft*tfc7 0 dm 3 S^SSt77^'>agt#U 
LT4 0 dm 3 ^Pt'^iiAtSo' 
[0 0 8 8] 1 8 0 cm 3 <D * ? /UT sl> * 

VCD h/uztvjgjft (2 7 Ommo 1 OA I ^tBSi"S, 
?iSty^-f n = 3 6) SrSMlOU tLtr^ 
%£3 0^X1 5&m&irZ) 0 tfcV^T^3 5g u> 
5rI£fi#t?^i-^o :Hl:¥firltl 0. 9gO^Dt 
>Aer 2 0 c m 3 <Dt< ^yUT^u^ y =^i^>CD hvuoi^jg 
fi£ ( 3 0 mm o 1 (DA 1 ) WUl 5 »a«"T 

[0 0 8 9] »l-^r:^«»S:SXS*ir«A L -t ITS 

s c ^<D4mm<om\z y je^s s g . 

«3E*flti(&-*-« 0 fti- 2 0m 1 ^y/D/</^g 

y^iUlt^y ^-S:ISS«tSo 3. oil 

-ssKy^— 3. 5kg^«e>ixio 
100 9 0] VN=2 2 6 cm 3 /g, Mw=2. 3X 
10 6 g/mohMw/M„=l. 9 0 

mm * 1 5 



*l*X*'tt1^&to&t*ib*tix»9-*l,Xl 0 0~] 
2 Ot^Miffl^tLTl^ 1 0 dm 3 c7}#y ]) 
M2 0tT'«AtS o 
[0 0 9 1 ] S^<p^ft:^B0$rj5cl^2 b a r (D^U 

»<. ^ORSC^ftf^SrSiailJai-t-Sp &^T% 3 0c 
m 3 (O^f/UTyU^ y ^IJ-XD h vUji (=4 5 m 

m o 1 (DA 1 i:ftSt5, «HjS»T*-e3a*L -fc$H=- 

s 7 5 0 g/moi) Sras*pi-* D : 

[0 0 9 2] SlCSrtSftSrai^TJw 1 5 &<Dffl iz 3 0 

Lx±&j£&^?' \^><Dmx\z ±ox 2 5 

ix^^frLT, 2. 3m gco^ ^ a-fer^GSr, 2 0 cm 

^:^iaot: o^^^rfl> sba r icmj^-t-*. 

[0 0 9 3] S^£2 OmlO^ y^n/<y — /iwDgsiD 
tr J; o T *»Jt L-t LT sK y ^r^i§ L^e L-TJt^Rflft 
i-So 1. 3 kg O^!lx^u^ftblx4 0 
VN=5 4 2 cm 3 /g e 



